In the past decades, severe heat waves have frequently occurred in many parts of 8 the world. These conspicuous heat waves exerted terrible influences on human health, society, 9 economy, agriculture, ecosystem and so on. Based on observed daily temperatures in China, 10 an integrated index of heat waves and extreme temperature days was established involving 11 the frequency, duration, intensity, and scale of these events across large cities in China. Heat 12 waves and extreme temperature days showed increasing trend in most regions except 13 Northwest China from 1955 to 2014. After late 1980s, the increasing trend was more obvious 14 than the past decades. The cities in the middle and lower reaches of the Yangtse river were 15 threatened by the most serious hot events in the past 60 years, especially Chongqing and 16 Changsha. Due to the subtropical monsoon climate and special terrain, Chongqing would 17 occupy the top of hot cities in a long period. In particular, there was obvious fluctuation for 18 hot years in 31 cities, which were not continuously rising with the global warming; 21 cities 19 mainly located in the eastern and southern regions of China had obvious rising trend; 8 cities 20 had clear declining trend which mainly distributed in the western and northern regions of 21 China; and there were no extreme temperature days in Kunming and Lasa in the past 60 years.
year in 31 capital cities. So we take the three months as the basic period for intensity 138 assessment of HWs and extreme temperature days. There are totally 92 days in June, July and 139 August. If one HW event lasts for 92 days in a year, it would be regarded as the most serious 140 heat event. above 37℃ or 40℃ are increasing, the intensity of HWs would go up rapidly. So in the study, 149 Heat Wave Index (HWI) is established as the following formula. (1) 151 HWI represents the integrated intensity of HW events: CD35 represents the continuous 152 days in which daily Tmax exceeds 35℃; AD37 represents the all days in which daily Tmax 153 exceeds 37℃among CD35; CD37 represents the continuous days in which daily Tmax exceeds 154 37℃among CD35; AD40 represents the all days in which daily Tmax exceeds 40℃among CD35;
155
CD40 represents the continuous days in which daily Tmax exceeds 40℃among CD35. 156 For one year, there may be several HW events. The total intensity of Annual HWI (AHWI) 157 should contain all HW events of the year. Based on HWI, AHWI is calculated as following.
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(2) 159 AHWI represents the total annual intensity of HW events; n represents the total 160 frequency of HW events in one year; i represents the sequence of HW events occurred in one 161 year. HWs and extreme temperature days exhibit the overall scene of hot events in different cities.
347
The increase in the number of HWs and extreme temperature days in China, are consistent 348 with all other global or regional studies that show that the occurrence of warm days increased 
376
(1) Both HWs and extreme temperature days showed increasing trend from 1955 to 2014 in 377 NC, CC, NE, SW, EC and SC; there was a slight decreasing trend in cities distributed in NW.
378
For whole China, HWs and extreme temperature days exhibited an obvious upward trend 379 in the past 60 years with a rapid increase after late 1980s.
380
(2) The hottest cities were located in CC and EC over the past 60 years; the cities in SC and NC 381 were faced with middle level of threat; there were low threat of heat events in most of 382 the cities from NE, NW and SW, except Chongqing and Xi'an. More especially, Chongqing 383 had been threatened by the most serious HW hazards, much heavier than the other cities. 
Tab.1 The classification of HW hazards by the values of HWI 528
Heat Wave
Index
Level of hazard Description
HWI =1.0 No hazard
There is no HW event occurred.
1.0＜HWI≤1.5 Low hazard
The HW event must last at least 3 days and less than 12 days, in which there is no continuous days above 37℃or 40℃.
1.5＜HWI≤3.0 Moderate hazard
The HW event must last at least 3 days and less than 24 days, in which there is at most 5 continuous days above 37℃.
3.0＜HWI≤6.0 High hazard
The HW event must last at least 3 days and less than 38 days, in which there is at most 10 continuous days above 37℃.
6.0＜HWI Extreme high hazard
The HW event must last at least 5 days, in which there is at least 5 continuous days above 37℃. 
